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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrooptic device which has its 
substantial display area increased, electronic equipment which is constituted by 
using the electrooptic device, and a manufacturing method for a liquid crystal 
device. 

SOLUTION: The liquid crystal device 100 as the electrooptic device is constituted 
by sandwiching liquid crystal between a couple of substrates 1 1 and 21 and has a 
display pixel area 74 and a dummy pixel area 70. The substrates 11 and 21 are 
bonded together with a seal material 30, a clearance area (peripheral area) 73 is 
provided between the seal material 30 and dummy pixel area 70, and in the 
clearance area (peripheral area) 73, a shading film composed of 1st shading films 
40a and 40b and 2nd shading films 45a and 45b is arranged. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 2nd substrate which has the dummy pixel electrode formation field and this dummy pixel 
electrode formation field which opposite arrangement is carried out with the 1st substrate and said 1st 
substrate, and surround a pixel electrode formation field and this pixel electrode formation field, The 
switching element arranged to said pixel electrode formation field of said 2nd substrate, The pixel 
electrode which has been arranged to said pixel electrode formation field of said 2nd substrate, and was 
electrically connected to said switching element, The dummy switching element arranged to said dummy 
pixel electrode formation field of said 2nd substrate, The dummy pixel electrode which has been 
arranged to said dummy pixel electrode formation field of said 2nd substrate, and was electrically 
connected to said dummy switching element, The 1st electrode arranged on said 1st substrate 
corresponding to said pixel electrode and said dummy pixel electrode, The opto electronics material 
pinched between said 1st substrate and said 2nd substrate, and said dummy pixel electrode, The light- 
shielding film arranged so that the dummy pixel field in which the dummy pixel which consists of said 
opto electronics material pinched between this dummy pixel electrode, said 1st electrode by which 
opposite arrangement was carried out and these dummy pixel electrode, and the 1st electrode was 
formed may be surrounded, The electro-optic device characterized by providing the sealant which 
pastes up said 1st substrate arranged so that said light-shielding film may be surrounded, and the 2nd 
substrate. 

[Claim 2] The electro-optic device according to claim 1 characterized by providing further the back light 
which adjoined said 1st substrate or said 2nd substrate, and has been arranged. 

[Claim 3] Said light-shielding film is an electro-optic device according to claim 1 or 2 characterized by 
consisting of the 1st light-shielding film arranged on said 1st substrate, and the 2nd light-shielding film 
arranged on the 2nd substrate. 

[Claim 4] Two or more 2nd wiring electrically connected to said switching element on said 2nd substrate 
is arranged. Said 1st electrode It is an electro-optic device given in claim 3 any 1 term from claim 1 
characterized by consisting of two or more 1st wiring which intersected said 2nd wiring, and said 1st 
light-shielding film being formed in said 1st wiring and abbreviation parallel, and coming to form said 2nd 
light-shielding film in said 2nd wiring and abbreviation parallel. 

[Claim 5] Said 2nd light-shielding film is an electro-optic device according to claim 4 characterized by 
being formed of the same process as formation of said 2nd wiring. 

[Claim 6] Said 2nd light-shielding film is an electro-optic device given in claim 6 any 1 term from claim 4 

characterized by consisting a metal layer and this metal layer of a wrap insulator layer. 

[Claim 7] An electro-optic device given in claim 6 any 1 term from claim 1 characterized by arranging 

the 3rd light-shielding film of a wrap in said dummy pixel field on said 1 st substrate. 

[Claim 8] Said 3rd light-shielding film is an electro-optic device according to claim 7 characterized by 

covering the rim section of the pixel field in which the pixel which consists of said opto electronics 

material pinched between said pixel electrode, this pixel electrode and said 1st electrode by which 

opposite arrangement was carried out and these pixel electrode, and the 1st electrode was formed. 

[Claim 9] Said dummy pixel electrode is an electro-optic device according to claim 7 or 8 characterized 
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by having opening corresponding to [ consist of a protection-fronrHight nature electrode, and ] said 
dummy pixel electrode in said 3rd light-shielding film. 

[Claim 10] An electro-optic device given [ claim 1 characterized by writing a signal in said dummy pixel 
to ] in claim 9 any 1 term. 

[Claim 11] Said opto electronics material is an electro-optic device given in claim 9 any 1 term from 
claim 1 characterized by being liquid crystal. 

[Claim 12] Electronic equipment characterized by having the electro-optic device of a publication in 
claim 1 1 any 1 term from claim 1. 

[Claim 13] The process which forms the 1st light-shielding film on the rectangle-like 1st substrate along 
with each two which this 1st substrate faces side, The process which forms two or more 1st wiring in 
said 1st light-shielding film and abbreviation parallel on said 1st substrate, said 2nd wiring with which 
two or more 2nd wiring and said 2nd substrate face each other on the rectangle-like 2nd substrate and 
which was alike, respectively and met two sides, and abbreviation — with the 2nd parallel light-shielding 
film The process which carries out coincidence formation, and the process which forms the switching 
element which connects with said 2nd wiring electrically on said 2nd substrate, The process which forms 
the pixel electrode electrically connected to said switching element on said 2nd substrate, Opposite 
arrangement of said 1st substrate and said 2nd substrate is carried out so that said 1st wiring and said 
2nd wiring may intersect perpendicularly mutually. The manufacture approach of the liquid crystal 
equipment characterized by having the process which pastes up said 1st substrate and said 2nd 
substrate by the sealant formed so that said 1st light-shielding film and 2nd light-shielding film might be 
enclosed, and the process which pours liquid crystal into the field formed of said 1st substrate, said 2nd 
substrate, and said sealant. 

[Claim 14] In the electro-optic device which comes to **** an opto electronics material between the 
substrates of a pair to said one substrate The pixel electrode and dummy pixel electrode which impress 
electric field to an opto electronics material are prepared, and said dummy pixel electrode is arranged so 
that said pixel electrode may be surrounded. To said substrate of another side The 1st light-shielding 
film is prepared in the field corresponding to the boundary region of said dummy pixel electrode. To said 
one substrate The 2nd light-shielding film is prepared in the boundary region of said dummy pixel 
electrode. To said substrate of another side It is the electro-optic device which the 3rd light-shielding 
film is prepared so that it may lap with said dummy pixel electrode, and is characterized by arranging 
said 1st light-shielding film and said 2nd light-shielding film so that the boundary region of said dummy 
pixel electrode may be covered combining them. 

[Claim 15] It is the electro-optic device characterized by preparing wiring connected to said pixel 
electrode and said dummy pixel electrode in said one substrate, respectively, preparing the 1st electrode 
in said substrate of another side so that each aforementioned wiring may be intersected, arranging said 
1st light-shielding film along with said 1st electrode, and arranging said 2nd light-shielding film along with 
said wiring in an electro-optic device according to claim 14. 

[Claim 16] In the electro-optic device which comes to **** an opto electronics material between the 
substrates of a pair to said one substrate The electrode which impresses electric field to an opto 
electronics material is prepared. To said substrate of another side The 1st light-shielding film is 
prepared in the field corresponding to the boundary region of said electrode. To said one substrate It is 
the electro-optic device which the 2nd light-shielding film is prepared in the boundary region of said 
electrode, and is characterized by arranging said 1st light-shielding film and said 2nd light-shielding film 
so that the boundary region of said electrode may be covered combining them. 

[Claim 17] It is the electro-optic device characterized by preparing wiring connected to said electrode in 
said one substrate, preparing the 1st electrode in said substrate of another side so that said wiring may 
be intersected, arranging said 1st light-shielding film along with said 1st electrode, and arranging said 
2nd light-shielding film along with said wiring in an electro-optic device according to claim 16. 
[Claim 18] In the electro-optic device which comes to **** the sealant which surrounds an opto 
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electronics material and said opto electronics material between the substrates of a pair to said one 
substrate The pixel electrode and dummy pixel electrode which impress electric field to an opto 
electronics material are prepared, and said dummy pixel electrode is arranged so that said pixel 
electrode may be surrounded. To said substrate of another side The 1st light-shielding film is prepared 
in said dummy pixel electrode and the field corresponding to the boundary region between said sealants. 
To said one substrate The 2nd light-shielding film is prepared in said boundary region of said dummy 
pixel electrode. To said substrate of another side It is the electro-optic device which the 3rd light- 
shielding film is prepared so that it may lap with said dummy pixel electrode, and is characterized by 
arranging said 1st light-shielding film and said 2nd light-shielding film so that said boundary region of 
said dummy pixel electrode may be covered combining them. 

[Claim 19] In the electro-optic device which comes to **** the sealant which surrounds an opto 
electronics material and said opto electronics material between the substrates of a pair to said one 
substrate The electrode which impresses electric field to an opto electronics material is prepared. To 
said substrate of another side The 1st light-shielding film is prepared in said electrode and the field 
corresponding to the boundary region between said sealants. To said one substrate It is the electro- 
optic device which the 2nd light-shielding film is prepared in said boundary region of said electrode, and 
is characterized by arranging said 1st light-shielding film and said 2nd light-shielding film so that said 
boundary region of said electrode may be covered combining them. 

[Claim 20] The electro-optic device characterized by a part of said 1st light-shielding film or said 2nd 
light-shielding film [ at least ] having lapped with said sealant in an electro-optic device according to 
claim 18 or 19. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment constituted using electro- 
optic devices, such as for example, liquid crystal equipment, and the electro-optic device of those. 
Moreover, this invention relates to the manufacture approach of liquid crystal equipment. 
[0002] 

[Description of the Prior Art] The transparency mold liquid crystal equipment which is an example of an 
electro-optic device has the liquid crystal pinched by the field surrounded by the substrate of a pair 
pasted up by the sealant formed along with the substrate periphery section, the substrate of a pair, and 
the sealant, and the back light which adjoined one substrate and has been arranged. For example, the 
scanning line of the shape of two or more stripe is formed in the field of the side which touches the 
liquid crystal of one substrate, and the data line of the shape of two or more stripe is formed in the field 
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of the side which touches the liquid crystal of the substrate of another side so that the scanning line 
may be intersected. Furthermore, on the substrate of another side, the pixel electrode electrically 
connected to TFD as a switching element which connects with the data line electrically, and this is 
formed. 

[0003] With liquid crystal equipment, a pixel is formed with the scanning line which counters and a pixel 
electrode, and the liquid crystal pinched by these. By changing alternatively the electrical potential 
difference impressed to each pixel, the optical property of liquid crystal is changed, it becomes irregular 
by penetrating the liquid crystal of each pixel, and, thereby, the light irradiated from a back light displays 
images, such as an alphabetic character. Moreover, the dummy pixel field in which the dummy pixel was 
formed is formed in the periphery section of the display pixel field in which the pixel which actually 
participates in a display was formed, and the display unevenness in the periphery section of the display 
screen is prevented by writing in a signal like the pixel in a display pixel field also to a dummy pixel. 
These pixels and a dummy pixel are formed to the common-law marriage section of a sealant. 
[0004] Moreover, in the field within a fixed distance in which it has gone to the screen center section 
from the common-law marriage section of a sealant, it is difficult to maintain the eel gap within a 
substrate side at homogeneity at a desirable value, and if beyond a fixed distance in which it has gone to 
the screen center section is separated from the common-law marriage section of a sealant, the eel gap 
within the substrate side of liquid crystal equipment can be mostly maintained at homogeneity. For this 
reason, in order to prevent the display unevenness by the eel gap ununiformity in a screen, the field 
within a fixed distance was shaded by the light-shielding film etc. from the common-law marriage 
section of a sealant. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such structure, it was sharply shaded by the 
light-shielding film and the periphery section of a display pixel field had the problem that a screen 
product effective in a display will become narrow. 

[0006] The technical problem of this invention is made in view of such a problem, and is to offer the 
manufacture approach of electronic equipment and liquid crystal equipment constituted using the 
electro-optic device to which the substantial screen product was expanded, and its electro-optic device. 
[0007] 

[Means for Solving the Problem] In order to solve such a technical problem, this invention has adopted 
the following configurations. The 2nd substrate which has the dummy pixel electrode formation field and 
this dummy pixel electrode formation field which opposite arrangement of the electro-optic device of 
this invention is carried out with the 1st substrate and said 1st substrate, and surround a pixel electrode 
formation field and this pixel electrode formation field, The switching element arranged to said pixel 
electrode formation field of said 2nd substrate, The pixel electrode which has been arranged to said 
pixel electrode formation field of said 2nd substrate, and was electrically connected to said switching 
element, The dummy switching element arranged to said dummy pixel electrode formation field of said 
2nd substrate, The dummy pixel electrode which has been arranged to said dummy pixel electrode 
formation field of said 2nd substrate, and was electrically connected to said dummy switching element, 
The 1st electrode arranged on said 1st substrate corresponding to said pixel electrode and said dummy 
pixel electrode, The opto electronics material pinched between said 1st substrate and said 2nd 
substrate, and said dummy pixel electrode, The light-shielding film arranged so that the dummy pixel 
field in which the dummy pixel which consists of said opto electronics material pinched between this 
dummy pixel electrode, said 1st electrode by which opposite arrangement was carried out and these 
dummy pixel electrode, and the 1st electrode was formed may be surrounded, It is characterized by 
providing the sealant which pastes up said 1st substrate arranged so that said light-shielding film may 
be surrounded, and the 2nd substrate. 

[0008] According to such a configuration of this invention, since a predetermined gap is set and a 
sealant and a dummy pixel field are prepared, a substantial screen product is expandable. That is, in the 
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conventional electro-optic device, the field where a pixel electrode is not formed between a sealant and 
a dummy pixel field was not prepared, but the dummy pixel was formed to the common-law marriage 
section of a sealant. Moreover, if beyond a fixed distance in which it has gone to the substrate center 
section is separated from the common-law marriage section of a sealant, the eel gap within the 
substrate side of an electro-optic device can be mostly maintained at homogeneity. For this reason, in 
order to prevent the display unevenness by the eel gap ununiformity in a screen, the field within a fixed 
distance in which it has gone to the substrate center section from the common-law marriage section of 
a sealant needed to shade, the periphery section of a pixel field was shaded sharply and the screen 
product effective in a display was narrow. On the other hand, in this invention, since a predetermined 
distance is established between a sealant and a dummy pixel field, in order to prevent the display 
unevenness by the eel gap ununiformity in a screen, when shading less than a fixed distance in which it 
has gone to the substrate center section from the common-law marriage section of a sealant, the 
protection-from-light field of the periphery section of a pixel field can be decreased sharply, and a 
substantial screen product can be expanded. 

[0009] Furthermore, by arranging a light-shielding film so that a dummy pixel field may be surrounded, 

arranging a sealant, namely, arranging a light-shielding film in the gap of a sealant and a dummy pixel 

field so that this light-shielding film may be surrounded, the optical leak of the light irradiated from 

lighting means, such as a back light which adjoins the 1st substrate or the 2nd substrate in the screen 

periphery section, and is arranged, can be prevented, and display grace can be improved. 

[0010] Moreover, it is characterized by providing further the back light which adjoined said 1st substrate 

or said 2nd substrate, and has been arranged. Thus, a back light can also be prepared. 

[001 1] Moreover, said light-shielding film is characterized by consisting of the 1st light-shielding film 

arranged on said 1st substrate, and the 2nd light-shielding film arranged on the 2nd substrate. Thus, a 

light-shielding film can also be formed in a different substrate as the 1st light-shielding film and the 2nd 

light-shielding film, respectively. 

[0012] Moreover, it is characterized by two or more 2nd wiring electrically connected to said switching 
element on said 2nd substrate being arranged, said 1st electrode consisting of two or more 1st wiring 
which intersected said 2nd wiring, and said 1st light-shielding film being formed in said 1st wiring and 
abbreviation parallel, and coming to form said 2nd light-shielding film in said 2nd wiring and abbreviation 
parallel. Thus, the light-shielding film arranged at each substrate can be formed in wiring and parallel 
which are formed on the same substrate, and thereby, when forming a light-shielding film from an 
electrical conducting material, generating of a short circuit with the light-shielding film and wiring which 
are formed on the same substrate can be controlled. 

[0013] Moreover, said 2nd light-shielding film is characterized by being formed of the same process as 
formation of said 2nd wiring. Thus, it is not necessary to increase the number of production processes 
by forming a light-shielding film and wiring according to the same process. 

[0014] Moreover, said 2nd light-shielding film is characterized by consisting a metal layer and this metal 
layer of a wrap insulator layer. Thus, when it considers as an electro-optic device by giving insulation to 
the front face of the 2nd light-shielding film, generating of a short circuit with the 1 st electrode can be 
prevented, and an electro-optic device with a sufficient quality characteristic can be obtained. 
[001 5] Moreover, on said 1 st substrate, it is characterized by arranging the 3rd light-shielding film of a 
wrap in said dummy pixel field. Thus, the optical leak of the light which the 3rd light-shielding film of a 
wrap can be arranged, and is irradiated from the lighting means in a dummy pixel field in a dummy pixel 
field can be shaded, and display grace can be raised. 

[0016] Moreover, said 3rd light-shielding film is characterized by covering the rim section of the pixel 
field in which the pixel which consists of said opto electronics material pinched between said pixel 
electrode, this pixel electrode and said 1 st electrode by which opposite arrangement was carried out 
and these pixel electrode, and the 1st electrode was formed. Even if according to such structure it 
compares at the time of location ****** of both substrates and a location gap arises by setting up the 
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common-law marriage dimension of the 3rd light-shielding film so that the 3rd light-shielding film may 
lap with the rim section of a pixel field in consideration of the alignment precision of the 1st substrate 
and the 2nd substrate, a pixel field can certainly be located in the field surrounded by the common-law 
marriage of the 3rd light-shielding film. 

[0017] Moreover, said dummy pixel electrode consists of a protection-from-light nature electrode, and 
said 3rd light-shielding film is characterized by having opening corresponding to said dummy pixel 
electrode. According to such structure, the dummy pixel electrode and the 3rd light-shielding film which 
consist of a protection-from-light nature electrode can perform protection from light corresponding to a 
dummy pixel field. 

[0018] Moreover, it is characterized by writing a signal in said dummy pixel. According to such a 
configuration, the pixel electrode in the periphery section of a pixel field will be in the condition that the 
pixel driven around exists like the pixel electrode in the center section of the pixel field. Therefore, 
generating of the display unevenness which affects a display in the pixel field generated on the boundary 
of a pixel field and the field which does not drive liquid crystal can be controlled, and a display property 
improves. 

[0019] Moreover, said opto electronics material is characterized by being liquid crystal. Thus, it is 
applicable to liquid crystal equipment. 

[0020] The electronic equipment of this invention is characterized by having the electro-optic device of 
a publication in ****. Thus, the electro-optic device mentioned above can be used for electronic 
equipment, such as a device equipped with the video tape recorder of a personal computer, a cellular 
phone, a digital still camera and a liquid crystal television, a viewfinder mold, and a monitor direct viewing 
type, car navigation, an electronic notebook, a calculator, a word processor, the workstation, the TV 
phone, the POS terminal, and the touch panel. 

[0021] The process at which the manufacture approach of the liquid crystal equipment of this invention 
forms the 1st light-shielding film on the rectangle-like 1st substrate along with each two which this 1st 
substrate faces side, The process which forms two or more 1st wiring in said 1st light-shielding film and 
abbreviation parallel on said 1st substrate, said 2nd wiring with which two or more 2nd wiring and said 
2nd substrate face each other on the rectangle-like 2nd substrate and which was alike, respectively and 
met two sides, and abbreviation — with the 2nd parallel light-shielding film The process which carries 
out coincidence formation, and the process which forms the switching element which connects with said 
2nd wiring electrically on said 2nd substrate, The process which forms the pixel electrode electrically 
connected to said switching element on said 2nd substrate, Opposite arrangement of said 1st substrate 
and said 2nd substrate is carried out so that said 1st wiring and said 2nd wiring may intersect 
perpendicularly mutually. It is characterized by having the process which pastes up said 1st substrate 
and said 2nd substrate by the sealant formed so that said 1st light-shielding film and 2nd light-shielding 
film might be enclosed, and the process which pours liquid crystal into the field formed of said 1st 
substrate, said 2nd substrate, and said sealant. 

[0022] The 2nd light-shielding film can be formed without increasing the number of production 
processes without establishing the process which forms the 2nd light-shielding film independently by 
forming the 2nd light-shielding film at the same process as the 2nd wiring formation process according 
to such a configuration of this invention. 

[0023] In the electro-optic device which, as for other electro-optic devices of this invention, comes to 
**** an opto electronics material between the substrates of a pair to said one substrate The pixel 
electrode and dummy pixel electrode which impress electric field to an opto electronics material are 
prepared, and said dummy pixel electrode is arranged so that said pixel electrode may be surrounded. To 
said substrate of another side The 1st light-shielding film is prepared in the field corresponding to the 
boundary region of said dummy pixel electrode. To said one substrate The 2nd light-shielding film is 
prepared in the boundary region of said dummy pixel electrode. To said substrate of another side The 
3rd light-shielding film is prepared so that it may lap with said dummy pixel electrode, and said 1st light— 
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shielding film and said 2nd light-shielding film are characterized by being arranged so that the boundary 
region of said dummy pixel electrode may be covered combining them. 

[0024] Since according to such a configuration of this invention the 1st light-shielding film and the 2nd 
light-shielding film are arranged so that the boundary region of a dummy pixel electrode may be 
surrounded, the optical leak of the light irradiated from lighting means, such as a back light which adjoins 
the 1st substrate or the 2nd substrate in the screen periphery section, and is arranged, can be 
prevented, and display grace can be improved. 

[0025] Moreover, it is characterized by preparing wiring connected to said pixel electrode and said 
dummy pixel electrode in said one substrate, respectively, preparing the 1st electrode in said substrate 
of another side so that each aforementioned wiring may be intersected, arranging said 1st light-shielding 
film along with said 1st electrode, and arranging said 2nd light-shielding film along with said wiring. Thus, 
the light-shielding film arranged at each substrate can be formed along with wiring or the 1st electrode 
formed on the same substrate, respectively, and thereby, when forming a light-shielding film from an 
electrical conducting material, generating of a short circuit with the light-shielding film and wiring which 
are formed on the same substrate can be controlled. 

[0026] In the electro-optic device which, as for other electro-optic devices of this invention, comes to 
**** an opto electronics material between the substrates of a pair to said one substrate The electrode 
which impresses electric field to an opto electronics material is prepared. To said substrate of another 
side The 1st light-shielding film is prepared in the field corresponding to the boundary region of said 
electrode, the 2nd light-shielding film is prepared in the boundary region of said electrode at said one 
substrate, and said 1st light-shielding film and said 2nd light-shielding film are characterized by being 
arranged so that the boundary region of said electrode may be covered combining them. 
[0027] According to such a configuration of this invention, since the 1st light-shielding film and the 2nd 
light-shielding film are arranged in the boundary region of an electrode, the optical leak of the light 
irradiated from lighting means, such as a back light which adjoins the 1st substrate or the 2nd substrate 
in the screen periphery section, and is arranged, can be prevented, and display grace can be improved. 
[0028] Moreover, in an electro-optic device given in ****, it is characterized by preparing wiring 
connected to said electrode in said one substrate, preparing the 1st electrode in said substrate of 
another side so that said wiring may be intersected, arranging said 1st light-shielding film along with said 
1st electrode, and arranging said 2nd light-shielding film along with said wiring. Thus, the light-shielding 
film arranged at each substrate can be formed along with wiring or the 1st electrode formed on the 
same substrate, respectively, and thereby, when forming a light-shielding film from an electrical 
conducting material, generating of a short circuit with the light-shielding film and wiring which are 
formed on the same substrate can be controlled. 

[0029] In the electro-optic device which comes to **** the sealant to which other electro-optic 
devices of this invention surround an opto electronics material and said opto electronics material 
between the substrates of a pair to said one substrate The pixel electrode and dummy pixel electrode 
which impress electric field to an opto electronics material are prepared, and said dummy pixel electrode 
is arranged so that said pixel electrode may be surrounded. To said substrate of another side The 1st 
light-shielding film is prepared in said dummy pixel electrode and the field corresponding to the boundary 
region between said sealants. To said one substrate The 2nd light-shielding film is prepared in said 
boundary region of said dummy pixel electrode. To said substrate of another side The 3rd light-shielding 
film is prepared so that it may lap with said dummy pixel electrode, and said 1st light-shielding film and 
said 2nd light-shielding film are characterized by being arranged so that said boundary region of said 
dummy pixel electrode may be covered combining them. 

[0030] If a boundary region is prepared and put in another way between a sealant and a dummy pixel 
electrode, since according to such a configuration of this invention a sealant and a dummy pixel 
electrode will be set and a predetermined gap will be prepared, a substantial screen product is 
expandable. That is, in the conventional electro-optic device, the field where a pixel electrode is not 
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formed between a sealant and a dummy pixel electrode was not prepared, but the dummy pixel was 
formed to the common-law marriage section of a sealant. Moreover, if beyond a fixed distance in which 
it has gone to the substrate center section is separated from the common-law marriage section of a 
sealant, the eel gap within the substrate side of an electro-optic device can be mostly maintained at 
homogeneity. For this reason, in order to prevent the display unevenness by the eel gap ununiformity in 
a screen, the field within a fixed distance in which it has gone to the substrate center section from the 
common-law marriage section of a sealant needed to shade, the periphery section of a pixel field was 
shaded sharply and the screen product effective in a display was narrow. On the other hand, in this 
invention, since a predetermined distance is established between a sealant and a dummy pixel electrode, 
in order to prevent the display unevenness by the eel gap ununiformity in a screen, when shading less 
than a fixed distance in which it has gone to the substrate center section from the common-law 
marriage section of a sealant, the protection-frorrHight field of the periphery section of a pixel field can 
be decreased sharply, and a substantial screen product can be expanded. 

[0031] Furthermore, by arranging the 1st light-shielding film and the 2nd light-shielding film to the 
boundary region between a dummy pixel electrode and a sealant, the optical leak of the light irradiated 
from lighting means, such as a back light which adjoins the 1st substrate or the 2nd substrate in the 
screen periphery section, and is arranged, can be prevented, and display grace can be improved. 
Moreover, the optical leak of the light irradiated in a dummy pixel electrode from the lighting means in 
the field in which the dummy pixel electrode was formed by arranging the 3rd light-shielding film of a 
wrap can be shaded, and display grace can be raised. 

[0032] In the electro-optic device which comes to **** the sealant to which other electro-optic 
devices of this invention surround an opto electronics material and said opto electronics material 
between the substrates of a pair to said one substrate The electrode which impresses electric field to 
an opto electronics material is prepared. To said substrate of another side The 1st light-shielding film is 
prepared in said electrode and the field corresponding to the boundary region between said sealants. To 
said one substrate The 2nd light-shielding film is prepared in said boundary region of said electrode, and 
said 1st light-shielding film and said 2nd light-shielding film are characterized by being arranged so that 
said boundary region of said electrode may be covered combining them. 

[0033] If a boundary region is prepared and put in another way between a sealant and an electrode, 
since according to such a configuration of this invention a sealant and an electrode will be set and a 
predetermined gap will be prepared, a substantial screen product is expandable. That is, in the 
conventional electro-optic device, the field where an electrode is not formed between a sealant and an 
electrode was not prepared, but the electrode was formed to the common-law marriage section of a 
sealant. Moreover, if beyond a fixed distance in which it has gone to the substrate center section is 
separated from the common-law marriage section of a sealant, the eel gap within the substrate side of 
an electro-optic device can be mostly maintained at homogeneity. For this reason, in order to prevent 
the display unevenness by the eel gap ununiformity in a screen, the field within a fixed distance in which 
it has gone to the substrate center section from the common-law marriage section of a sealant needed 
to shade, the periphery section of a pixel field was shaded sharply and the screen product effective in a 
display was narrow. On the other hand, in this invention, since a predetermined distance is established 
between a sealant and an electrode, in order to prevent the display unevenness by the eel gap 
ununiformity in a screen, when shading less than a fixed distance in which it has gone to the substrate 
center section from the common-law marriage section of a sealant, the protection-from-light field of 
the periphery section of a pixel field can be decreased sharply, and a substantial screen product can be 
expanded. Furthermore, by arranging the 1st light-shielding film and the 2nd light-shielding film to the 
boundary region between an electrode and a sealant, the optical leak of the light irradiated from lighting 
means, such as a back light which adjoins the 1 st substrate or the 2nd substrate in the screen periphery 
section, and is arranged, can be prevented, and display grace can be improved. 

[0034] Moreover, it is characterized by a part of said 1st light-shielding film or said 2nd light-shielding 
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film [ at least ] having lapped with **** in the electro-optic device of a publication at said sealant. Thus, 
a part of 1st light-shielding film or 2nd light-shielding film [ at least ] may lap with the sealant. 
[Embodiment of the Invention] (Electro-optic device) The transparency mold liquid crystal equipment as 
an example of the electro-optic device by this invention is hereafter explained using drawing 1 - Fig. 
1414 . 

[0035] Drawing 1 is the outline representative circuit schematic of liquid crystal equipment. Drawing 2 is 
the outline top view of liquid crystal equipment, and is drawing explaining the physical relationship of a 
sealant and a light-shielding film. Drawing 3 is the sectional view of the liquid crystal equipment in line 
A-A' of drawing 2 . Drawing 4 is the sectional view of the liquid crystal equipment in line B-B' of drawing 
2 . Drawing 5 is the partial enlarged drawing of each four corners of liquid crystal equipment, and 
explains the physical relationship of a light-shielding film, a dummy pixel electrode, and a pixel electrode. 
Drawing 6 is the top view of an array substrate, and is drawing for explaining the location of the light- 
shielding film formed on an array substrate. Drawing 7 R> 7 is the top view of a color filter substrate, 
and is drawing for explaining the location of the light-shielding film formed on a color filter substrate. 
Drawing 8 is the partial decomposition perspective view of a color filter substrate. Drawing 9 is the 
partial expanded sectional view of the liquid crystal equipment in line C-C f of drawing 5 . Drawing 10 is 
the partial expanded sectional view of the liquid crystal equipment in line D-D' of drawing 5 . Drawing 1 1 
is a part plan in a part for one corner of liquid crystal equipment, and is drawing explaining the physical 
relationship of the pixel electrode on an array substrate, a dummy pixel electrode and the data line, and 
the scanning line on a color filter substrate. Drawing 12 is drawing explaining the structure of TFD 
arranged on an array substrate, the data line, and a pixel electrode, and a sectional view [ in / drawing 
12 (a) and / in drawing 12 (b) / line E-E' of drawing 12 (a) ] and drawing 12 (c) are outline perspective 
views. [ a top view ] Drawing 13 and drawing 14 are process drawings explaining the production process 
of an array substrate. 

[0036] First, the structure of liquid crystal equipment is explained. 

[0037] As shown in drawing 2 - drawing 4 , liquid crystal equipment 100 consists of a liquid crystal cell, 
a back light 110 which adjoined the liquid crystal cell and has been arranged, and a case 80 which fixes a 
liquid crystal cell and a back light 1 10. 

[0038] The color filter substrate 1 1 and the array substrate 21 by which the liquid crystal cell set the 
predetermined gap and opposite arrangement was carried out, The liquid crystal 50 as an opto 
electronics material pinched by the field formed of the sealant 30 formed along with the substrate 
periphery section which pastes up both substrates, and both the substrates J 1 and 21 and a sealant 30, 
The color filter substrate 11 and the array substrate 21 are adjoined, respectively, and it consists of 
polarizing plates 90 and 91 of the pair arranged so that both [ these ] substrates may be pinched. In this 
operation gestalt, it has arranged so that each polarization shaft may intersect perpendicularly the 
polarizing plates 90 and 91 of a pair 90 degrees, using the pneumatic liquid crystal of torsion as liquid 
crystal 50, and it considered as the liquid crystal equipment of a positive display. 

[0039] A back light 110 adjoins the array substrate 21, and is arranged. A back light 1 10 consists of the 
lamp 1 1 1 which is the light source, a light guide plate 1 13, a reflector 1 1 6, and the diffusion plate 114, 
the prism sheet 115 and the reflective sheet 112. The light from a back light 1 10 is irradiated to a liquid 
crystal cell. 

[0040] As shown in drawing 2 , when the color filter substrate 1 1 and the array substrate 21 carry out 
opposite arrangement of both the substrates, they are in the condition that one side of each substrate 
******ed. The terminal of the scanning line formed on each substrate and the data line is formed in 
overhang section 1 1a of the color filter substrate 11, and overhang section 21a of the array substrate 
21, and it connects with these terminals electrically with the drive circuit mentioned later. 
[0041] As shown in drawing 1 , the scanning line 52 as two or more 1st wiring as the 1st electrode is 
formed in a line writing direction (the direction of X), and, as for liquid crystal equipment 100, the data 
line 51 as two or more 2nd wiring is formed in the direction of a train (the direction of Y). Each scanning 
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line 52 is arranged on the color filter substrate mentioned above, and is driven by the scanning-line 
drive circuit 57 connected electrically. On the other hand, the pixel electrode 66 has connected with 
each data line 51 electrically through the TFD component 56 as a switching element, and each [ these ] 
data line 51, the TFD component 56, and the pixel electrode 66 are arranged on the array substrate 
mentioned above, and are driven by the data-line drive circuit 58. With liquid crystal equipment, a pixel is 
formed with the scanning line which counters and a pixel electrode, and the liquid crystal pinched by 
these. And by changing alternatively the electrical potential difference impressed to each pixel, the 
optical property of liquid crystal is changed and the light irradiated from a back light is modulated by 
penetrating this liquid crystal of each pixel. 

[0042] The liquid crystal equipment 100 in this operation gestalt has the display pixel field 74 as a pixel 
field where the pixel which displays an image is formed on a screen, and the path clearance field 73 as a 
boundary region in which the 70 pixel dummy pixel field in which a dummy pixel is formed is not formed, 
as shown in drawing 2 R> 2. In addition, although the slash is illustrated inside a field in order to explain 
each field below, the inclination direction of slashes, such as an upward slant to the right and a left riser, 
is the direction of [ at the time of locating on a drawing and in a top the point which the arrow head 
which shows drawing 2 to drawing 2 points out ]. 

[0043] The display pixel field 74 is a field in which the pixel which is equivalent to the field surrounded 
by the dotted line on drawing, and participates in a display is formed. This display pixel field corresponds 
to a display pixel electrode formation field in the 21st page of an array substrate. Although the pixel 
which displays an image is formed in the rim section 71 which the interior is filled with the duplex slash 
of the display pixel field 74 upward slanting to the right, and is illustrated, the rim section 71 is covered 
with and shaded by 40d of inner circumference protection-frorrHight sections which are a part of 
frame-like light-shielding film 40e as the 3rd light-shielding film formed on the color filter substrate 1 1. 
This frame-like light-shielding film 40e is formed in the field surrounded and illustrated by the alternate 
long and short dash line and the two-dot chain line on the color filter substrate 1 1 on drawing, and 
consists of 40d of the inner circumference protection-from-light sections which the interior is filled with 
an upward-slant-to-the-right duplex slash, and are illustrated, and periphery protection-from-light 
section 40c by which the interior is filled with a ** double slash and the lower right is illustrated. 
Therefore, the image actually displayed on a screen serves as the effective viewing area 72 illustrated 
with the white ground surrounded by the two-dot chain line. 

[0044] The dummy pixel field 70 is surrounded by the dotted line and the alternate long and short dash 
line on drawing, and is equivalent to the field to which the lower right was filled with the ** double slash 
in the interior. This dummy pixel field corresponds in the 21st page of an array substrate to the dummy 
pixel electrode formation field in which the dummy pixel electrode was formed. This dummy pixel field 70 
is formed so that the display pixel field 74 may be surrounded. The same structure as the scanning line 
arranged to the display pixel field 74, the data line, a TFD component, a pixel electrode, and liquid crystal 
is formed in this dummy pixel field 70, and the dummy pixel is formed with the scanning line which 
counters, a pixel electrode, and the liquid crystal pinched among these. A signal is written in this dummy 
pixel like a display pixel field. The dummy pixel field 70 is covered with periphery protection-fronrHight 
section 40c which is a part of frame-like light-shielding film 40e, and is shaded. 

[0045] The path clearance field (boundary region) 73 points out the field between the sealants 30 and 
the dummy pixel fields 70 where the interior surrounded by the thick continuous line was formed in the 
field currently illustrated by the white ground on drawing, and the pixel is not formed in this field. The 
pixel electrode is not formed in this path clearance field (boundary region) in the 21st page of an array 
substrate. In this operation gestalt, the width of face of a path clearance field (boundary region), i.e., the 
distance of the rim section of the dummy pixel field 70 and a sealant 30, was set to 300 micrometers. 
The path clearance field (boundary region) 73 is arranged so that the dummy pixel field 70 may be 
surrounded, and the light-shielding film is formed in the path clearance field (boundary region) 73. In 
other words, the light-shielding film is formed so that the dummy pixel field 70 may be surrounded. This 



light-shielding film consists of the 1st light-shielding film 40a and 40b (a drawing top and the lower right 
are **********) and the 2nd light-shielding film 45a and 45b (a drawing top, upward-slant-to-the-right 
shadow area). The 1st light-shielding film 40a and 40b is formed along with two sides by which a 
substrate faces the direction of X, i.e., the scanning line, and abbreviation parallel on the color filter 
substrate 1 1. The 2nd light-shielding film 45a and 45b is formed along with two sides by which a 
substrate faces the direction of Y, i.e., the data line, and abbreviation parallel on the array substrate 21. 
Moreover, the sealant 30 has been arranged so that the light-shielding film which consists of the 1st 
light-shielding film 40a and 40b and the 2nd light-shielding film 45a and 45b may be enclosed, and the 
rim section of a light-shielding film has lapped with the common-law marriage section of a sealant 30. 
[0046] Here, the physical relationship of the light-shielding film formed in an array substrate and each 
color filter substrate is explained. 

[0047] As shown in drawing 6 , in the array substrate 21, the 2nd light-shielding film 45a and 45b is 
arranged in a part of path clearance field 73 between a sealant 30 and the rim section of the dummy 
pixel field 70 (boundary region). The 2nd light-shielding film 45a and 45b is the same process as the data 
line formed on the same substrate, and is formed in the data line and abbreviation parallel. Moreover, a 
part of 2nd light-shielding film 45a and 45b overlaps the sealant 30. 

[0048] As shown in drawing 7 , in the color filter substrate 1 1, the 1st light-shielding film 40a and 40b is 
arranged in a part of path clearance field 73 between a sealant 30 and the rim section of the dummy 
pixel field 70 (boundary region). The 1st light-shielding film 40a and 40b is formed in the scanning line 
and abbreviation parallel which are formed at the same process as frame-like light-shielding film 40e 
formed on the same substrate, and are formed on the same substrate. A part of 1 st light-shielding film 
40a and 40b overlaps the sealant 30. Moreover, on the color filter substrate 1 1 corresponding to the 
effective viewing area 72, the color filter mentioned later and the matrix-like light-shielding film which 
has opening of a similarity configuration mostly are formed at the same process as frame-like light- 
shielding film 40e. The 1st light-shielding film 40a and 40b, frame light-shielding film 40e, and a matrix- 
like light-shielding film are formed from protection-from-light nature matter, such as chromium, for 
example, are formed in the thickness of about 50-300nm. 

[0049] Next, physical relationship with a dummy pixel, the pixel which displays an image on a screen, the 
1st light-shielding film 40a and 40b, and the 2nd light-shielding film 45a and 45b is explained using 
drawing 5 . In this operation gestalt, the pixel array is considered as the delta array. In drawing, dummy 
pixel 67b fills the interior with a slash, and pixel 67a is illustrating the interior on the white ground. As 
shown in drawing, two trains of dummy pixels of six lines are prepared at a time in right and left up and 
down to the display pixel field in which the pixel electrode concerning a display was formed, respectively. 
The light-shielding film which consists of the 1st light-shielding film 40a and 40b and the 2nd light- 
shielding film 45a and 45b is formed so that the dummy pixel field in which the dummy pixel was formed 
may be surrounded. Although a signal is written in the dummy pixel formed in a dummy pixel field like a 
display pixel field as mentioned above, a dummy pixel field is shaded by the frame-like light-shielding film 
currently formed on the color filter substrate. The data line with which the scanning line formed on 
drawing and a color filter substrate is formed in the direction of X on an array substrate is arranged in 
the direction of Y. 

[0050] Next, the structure of the array substrate 21 is explained using drawing 9 - drawing 12 . In 
addition, the TFD component is simplified and illustrated in drawing 1 1 . In addition, in drawing 9 and 
drawing 10 , the substrate layer 61 is omitting illustration. 

[0051] The array substrate 21 is pixel electrode 66a (on drawing 1 1 ) electrically connected with the 
data line 51 on the transparence substrates 20, such as glass, through the TFD component 56 and the 
TFD component 56 which connect with the data line 51 as two or more 2nd wiring, and each data line 51 
electrically. As the data line 51 and the 2nd wiring arranged at abbreviation parallel so that the interior 
may sandwich the data line 51 of the illustration plurality in a white ground Dummy pixel electrode 66b 
electrically connected with the data line 51 or the dummy data line 151 through the dummy TFD 
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component 156 and the dummy TFD component 156 which connect with the ** dummy data line 151, 
the data line 51, or the dummy data line 151 electrically (on drawing 1 1 ) The interior is fill uped with a 
slash, and illustration is formed and constituted. In addition, the dummy pixel electrode which is not 
connected with the data line through a dummy TFD component in this operation gestalt is also formed, 
and a signal is not written in the pixel equivalent to this dummy pixel electrode. Furthermore, the 
orientation film 81 with which orientation processing which consists of polyimide was performed is 
formed so that these wiring, a component, and an electrode may be covered. Moreover, as mentioned 
above on the array substrate 21, the 2nd light-shielding film 45a and 45b is formed in the data line 51 
and abbreviation parallel. Terminals 251 and 351 are formed in the end section of the data line 51 and 
the dummy data line 151, and a signal is impressed to the data line from a data-line drive circuit through 
this terminal. 

[0052] Since the dummy data line, the dummy pixel electrode, and the dummy TFD component have the 
same structure as the data line, a pixel electrode, and a TFD component, they mention the data line, a 
pixel electrode, and a TFD component as an example, and explain such structures here. The TFD 
component 56 is constituted as the so-called Back-to-Back structure by two TFD component elements 
which consist of 1st TFD component 56a and 2nd TFD component 56b which were formed on the 
substrate layer 61 formed by the front face of the transparence substrate 20, as shown in drawing 1 2 
(a), (b), and (c). For this reason, as for the TFD component 56, the nonlinear characteristic of a current- 
electrical potential difference is symmetrized over positive/negative both directions. The substrate layer 
61 is constituted by tantalum oxide (Ta 205) with a thickness of about 50-200nm. 

[0053] 1st TFD component 56a and 2nd TFD component 56b are constituted by the 1st metal layer 62, 
the insulator layer 63 formed in the front face of this 1st metal layer 62, and the 2nd metal layers 64a 
and 64b which estranged on the front face of an insulator layer 63 mutually, and were formed in it. The 
1st metal layer 62 is formed 100-500nm in thickness, and here with about 200nm Ta simple substance 
film and Ta alloy film, and is formed with a tantalum tungsten (TaW) etc. here. An insulator layer 63 is 
tantalum oxide (Ta 205) whose thickness formed by oxidizing the front face of the 1st metal layer 62 
with an anode oxidation method is 10-35nm. The 2nd metal layers 64a and 64b are formed in the 
thickness of about 50-300nm of a metal membrane called chromium (Or) etc. 2nd metal layer 64a is set 
to 3rd layer 51c of the data line 51 as it is, and 2nd metal layer 64b of another side is connected to pixel 
electrode 66a which consists of transparence electric conduction material called ITO (Indium Tin Oxide) 
etc. The data line 51 has structure in which the 1st metal layer 62, 1st layer 51a formed in coincidence, 
2nd layer 51b formed at the same process as an insulator layer 63, and 3rd layer 51c carried out the 
laminating. 

[0054] Although later mentioned about a production process, the 2nd light-shielding film 45a and 45b is 
formed in the data line 51 and abbreviation parallel at the same process as the data line 51. That is, the 
2nd light-shielding film 45a and 45b is formed from the metal layer 46 which consists of TaW formed in 
the 1st layer and coincidence of the data line 51, and the insulating layer 47 which consists of tantalum 
oxide (Ta 205) formed in 2nd layer 51b and coincidence so that the front face of this metal layer 46 
might be covered. Thus, when it is made liquid crystal equipment by making the front face of the 2nd 
light-shielding film 45a and 45b into insulation, short generating with the scanning line and the 2nd light- 
shielding film which are formed on the color filter substrate which counters can be prevented, and the 
liquid crystal equipment whose product property was stable can be obtained. 

[0055] Next, the structure of the color filter substrate 1 1 is explained using drawing 8 - drawing 1 1 . 
[0056] The transparence substrate 10 with which the color filter substrate 1 1 consists of glass etc., and 
frame-like light-shielding film 40e arranged on the transparence substrate 10, the matrix-like light- 
shielding film 41 and the 1st light-shielding film 40a and 40b, With a thickness of 1-2 micrometers it is 
thin from R, G, and B which were formed on these light-shielding films color filter 43a, and dummy color 
filter 43b, The overcoat layer 83 with a thickness of 0.5-2 micrometers which covered these color filters 
and a dummy color filter, and was formed in the display pixel field 74 and the dummy pixel field 70, It 
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consists of orientation film 82 which covered the scanning line 52 and the dummy scanning line 152, and 
these scanning lines 52 and the dummy scanning line 152 as two or more 1st band-like wiring formed on 
the overcoat layer 83, and was formed in the display pixel field 74 and the dummy pixel field 70. In 
addition, on drawing 8 , the interior is fill uped with a slash to dummy color filter 43b corresponding to a 
dummy pixel, and is illustrated to it. 

[0057] As shown in drawing 8 , the matrix-like light-shielding film 41 serves as a configuration which has 
the opening 42 corresponding to each color filter 43a. Opening 42 has a similarity configuration mostly 
with the pixel electrode formed on an array substrate, and is formed smaller than a pixel electrode. 
Moreover, corresponding to color filter 43a and dummy color filter 43b, as shown in drawing 8 - drawing 
1 1 , the scanning line 52 and the dummy scanning line 152 (a dotted line illustrates on drawing 1 1 ) are 
arranged so that the data line 51 on an array substrate and the dummy data line 151 may be intersected. 
Terminals 252 and 352 are formed in the end section of the scanning line 52 and the dummy scanning 
line 152, and a signal is supplied to the scanning line from a scanning-line drive circuit through these 
terminals. Moreover, as mentioned above on the color filter substrate 11, the 1st light-shielding film 40a 
and 40b is formed in the scanning line 52 and the dummy scanning line 152, and abbreviation parallel. 
[0058] While supplying a picture signal to each of the data line 51 currently formed in the array 
substrate 21, and the dummy data line 151 in the liquid crystal equipment in this operation gestalt By 
supplying a scan signal to the scanning line 52 and the dummy scanning line 152 which are formed in the 
color filter substrate 1 1 The liquid crystal currently pinched there can be driven in the part which pixel 
electrode 66a or dummy pixel electrode 66b, and the scanning line 52 or the dummy scanning line 152 
counters. Therefore, after the light by which outgoing radiation was carried out from the back light 1 10 
penetrating the array substrate 21 and carrying out incidence to the layer of liquid crystal 50, with this 
liquid crystal 50, light modulation is carried out for every pixel, this modulated light penetrates the color 
filter substrate 11, and outgoing radiation is carried out. Under the present circumstances, since it is 
colored by the color filter layer, light can perform color display. 

[0059] Moreover, in this operation gestalt, as mentioned above, a signal is written in a dummy drive like 
a display pixel field. As shown in drawing 1 1 , specifically to the scanning line 52 and the dummy 
scanning line 152, a common electrical potential difference is supplied as a scan signal. On the other 
hand, a picture signal is supplied to pixel electrode 66a through the data line 51 or the dummy data line 
151 so that a polarity may change focusing on a common electrical potential difference for every frame. 
The electrical potential difference which has the wave which serves as positive/negative same 
amplitude substantially to the amplitude core potential of the picture signal supplied to the data line 51 
is supplied to dummy pixel electrode 66b through the dummy data line 151. Thus, by writing a signal in a 
dummy pixel, the pixel electrode in the periphery section of a display pixel field will be in the condition 
that the pixel driven around exists like the pixel electrode in the center section of the display pixel field. 
Therefore, generating of the display unevenness which affects a display in the display pixel field 
generated on the boundary of a pixel field and the field which does not drive liquid crystal can be 
controlled, and a display property improves. Moreover, a dummy pixel field functions as abandoning 
(frame which specifies a display pixel field). In addition, in this operation gestalt, since the frame-like 
light-shielding film is formed on the color filter substrate so that the common-law marriage section of a 
dummy pixel field and the rim section of a display pixel field may be covered, this frame-like light- 
shielding film functions as abandonment of the effective viewing area actually displayed, and an effective 
viewing area is prescribed by the common-law marriage section of a frame-like protection-from-light 
layer. 

[0060] In the conventional electro-optic device, the field where a pixel electrode is not formed between 
a sealant and a dummy pixel field was not prepared, but the dummy pixel was formed to the common- 
law marriage section of a sealant. Moreover, if beyond a fixed distance in which it has gone to the 
substrate center section is separated from the common-law marriage section of a sealant, the eel gap 
within the substrate side of an electro-optic device can be mostly maintained at homogeneity. For this 
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reason, in order to prevent the display unevenness by the eel gap ununiformity in a screen, the field 
within a fixed distance in which it has gone to the substrate center section from the common-law 
marriage section of a sealant needed to shade, the periphery section of a pixel field will be shaded 
sharply and the screen product effective in a display was narrow. 

[0061] On the other hand, in this invention, since a predetermined distance (path clearance field in this 
operation gestalt (boundary region)) is established between a sealant and a dummy pixel field In order to 
prevent the display unevenness by the eel gap ununiformity in a screen, when shading less than a fixed 
distance in which it has gone to the substrate center section from the commonHaw marriage section of 
a sealant, the protection-from-light field of the periphery section of a pixel field can be decreased 
sharply, and a substantial screen product can be expanded. 

[0062] Furthermore, in this invention, since the light-shielding film is prepared in the gap (path clearance 
field in this operation gestalt (boundary region)) of a sealant and a dummy pixel field, the optical leak of 
the light irradiated from a back light can be shaded by the light-shielding film, and deterioration of 
display grace can be controlled. In the liquid crystal equipment of the positive display which light 
penetrates in the condition that an electrical potential difference is not especially impressed to liquid 
crystal, since deterioration of the display grace by the optical leak in the screen periphery section is 
remarkable as compared with the liquid crystal equipment of a negative display, this invention is 
effective in the liquid crystal equipment of a positive display. In this operation gestalt, although the light- 
shielding film which shades this path clearance field (boundary region) consists of the 1st light-shielding 
film and the 2nd light-shielding film which were formed in each of a color filter substrate and an array 
substrate, it may form a frame-like light-shielding film only in one substrate, for example corresponding 
to a path clearance field (boundary region). 

[0063] Moreover, in this operation gestalt, as shown in drawing 2 , it regards as the 1st light-shielding 
film 40a and 40b and the 2nd light-shielding film 45a and 45b superficially, and it is formed, respectively 
so that it may touch. However, the light-shielding film formed on a color filter substrate may be formed 
so that the field where the 1st light-shielding film and the 2nd light-shielding films overlap may be 
generated in consideration of the location gap at the time of location ****** of the 1st substrate and 
the 2nd substrate. 

[0064] (The manufacture approach of liquid crystal equipment) Next, the manufacture approach of 
above-mentioned liquid crystal equipment is explained. 

[0065] First, the manufacture approach of an array substrate is explained using drawing 13 R> 3 and 
drawing 14 . Since a dummy data line, a dummy pixel electrode, and a dummy TFD component are 
formed at the same process as the data line, a pixel electrode, and a TFD component, they mention the 
data line, a pixel electrode, and a TFD component as an example, and explain these manufacture 
approaches here. Drawing 13 and drawing 14 are the process sectional views and top views showing the 
manufacture approach of an array substrate, respectively. In a sectional view, left-hand side shows the 
production process of the 2nd light-shielding film, and right-hand side shows the production process of 
the data line, a TFD component, and a pixel electrode. 

[0066] First, in drawing 13 , with a substrate layer formation process (a), the Ta oxide 205, for example, 
Ta, is formed in uniform thickness, and the substrate layer 61 is formed in the front face of the 
rectangle-like transparence substrate 20. 

[0067] Next, in the 1st metal layer formation process (b), TaW is formed by uniform thickness by 
sputtering etc. on the substrate layer 61, and 1st layer 51a of the data line 51, the 1st metal layer 62, 
and the metal layer 46 that is a part of 2nd light-shielding film are further formed in coincidence using a 
photolithography technique. At this time, 1st layer 51a of the data line 51 and the 1st metal layer 62 are 
connected in the bridge section 69. 

[0068] Next, in an insulation layer forming process (c), anodizing is performed by making 1st layer 51a of 
the data line 51, and the metal layer 46 into an anode plate, and the oxide film on anode which is an 
insulator layer is formed in the front face of 1st layer 51a of the data line 51, the front face of the 1st 
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metal layer 62, and the front face of the metal layer 46 by uniform thickness. Thereby, the insulating 
layer 47 of the insulator layer 63 of the insulator layer used as 2nd layer 51b of the data line 51, 1st 
TFD component 56a, and 2nd TFD component 56b and 2nd light-shielding film 45b is formed. Of this 
process, 2nd light-shielding film 45b which covered the front face of the metal layer 46 by the insulating 
layer 47 is formed. Thus, the 2nd light-shielding film can be formed, without increasing the number of 
production processes, without establishing the process which forms the 2nd light-shielding film 
independently by forming the 2nd light-shielding film at the same process as a data-line formation 
process. Moreover, since the front face is covered with the insulator layer, the 2nd light-shielding film 
can prevent short-circuit with the scanning line formed in a color filter substrate, when it is made into 
liquid crystal equipment. 

[0069] Next, in the 2nd metal layer formation process (d) of drawing 14 , after forming Cr by uniform 
thickness by sputtering etc., 2nd metal layer 64of 2nd metal layer 64of 3rd layer 51c [ of the data line 
51 ] and 1st TFD component 56a a and 2nd TFD component 56b b is formed using a photolithography 
technique. 

[0070] Next, in a substrate layer removal process (e), the substrate layer 61 of the formation schedule 
field of pixel electrode 66a is removed, and the bridge section 69 is removed from the array substrate 20. 
The TFD component 56 is formed of the above. Next, in an electrode formation process (f), ITO for 
forming pixel electrode 66a is formed by uniform thickness by sputtering etc., and further, with a 
photolithography technique, pixel electrode 66a of the predetermined configuration equivalent to the 
magnitude for 1 pixel is formed so that the part may lap with 2nd metal layer 64b. 

[0071] Of these processes of a series of, the TFD component 56, the data line 51, pixel electrode 66a, 
the dummy TFD component 156, the dummy data line 151, dummy pixel electrode 66b, and the 2nd 
light-shielding film 45a and 45b are formed. As mentioned above, the 2nd light-shielding film 45a and 45b 
is formed in the data line and a dummy data line, and abbreviation parallel. 

[0072] Then, although illustration is omitted, film, such as polyimide, is formed in the front face of the 

array substrate 21, orientation processing of rubbing processing etc. is performed to this film, and the 

orientation film 81 is formed. Thereby, an array substrate is completed. 

[0073] Next, the manufacture approach of the color filter substrate 1 1 is explained. 

[0074] First, on the rectangle-like transparence substrate 10, after forming Cr by uniform thickness by 

sputtering etc., frame-like light-shielding film 40e, the matrix-like light-shielding film 41, and the 1st 

light-shielding film 40a and 40b are formed using a photolithography technique. Frame-like light-shielding 

film 40e, the matrix-like light-shielding film 41, and the 1st light-shielding film 40a and 40b are 

connected [ drawing 8 / drawing 6 and ] so that it may be shown. The 1st light-shielding film 40a and 

40b is formed in the scanning line and the dummy scanning line which are formed at a back process, and 

abbreviation parallel. 

[0075] Next, dummy color filter 43b which consists of R, G, and B is formed in the location 
corresponding to color filter 43a which becomes a location corresponding to the opening 42 of the 
matrix-like light-shielding film 41 from R, G, and B, and the dummy pixel field on frame-like light- 
shielding film 40e, for example using a photolithography technique. Being able to use the acrylic resin 
with which the pigment was distributed, for example as a color filter ingredient, the thickness of a color 
filter is about 0.5-2 micrometers. 

[0076] Next, the overcoat layer 83 which consists of acrylic resin with a thickness of 1-4 micrometers 
is formed in the display pixel field 74 and the dummy pixel field 70 so that color filter 43a and dummy 
color filter 43b may be covered with a spin coat etc. 

[0077] Next, on the overcoat layer 83, ITO is formed by uniform thickness by sputtering etc., and two or 
more band-like scanning lines 52 and dummy scanning lines 152 are further formed with a 
photolithography technique. In this operation gestalt, it formed six trains of dummy scanning lines 152 at 
a time up and down so that two or more scanning lines 52 might be inserted. 
[0078] Then, film, such as polyimide, is formed in the front face of the color filter substrate 1 1 , 
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orientation processing of rubbing processing etc. is performed to this film, and the orientation film 82 is 
formed. Thereby, a color filter substrate is completed. 

[0079] A sealant 30 is formed in one substrate of the array substrate 21 manufactured as mentioned 
above and the color filter substrate 1 1, and adhesion immobilization of both the substrates is carried out 
by superposition and the sealant 30 so that the data line and the scanning line may cross and counter. 
Then, with this operation gestalt, although illustration is omitted, the liquid crystal of torsion is poured 
into the field formed of both substrates and a sealant 90 degrees from the liquid crystal inlet where a 
part of sealant comes to break off. A liquid crystal inlet is closed with a sealing agent after impregnation. 
Next, each substrate is adjoined, the polarizing plate of a pair is arranged, and a liquid crystal cell is 
formed so that an array substrate and a color filter substrate may be pinched. Then, liquid crystal 
equipment is completed from including this liquid crystal cell in a case with a back light. 
[0080] Although the liquid crystal equipment of a transparency mold was mentioned as the example with 
the operation gestalt mentioned above, when there is outdoor daylight of enough, while functioning as a 
reflective mold for example, when outdoor daylight is inadequate, it can also apply to the half- 
transparency half high-reflective-liquid-crystal equipment of functioning as a transparency mold, by 
making a back light turn on. In this case, the pixel electrode which participates in a display has the 
laminated structure by which transparent electrodes, such as ITO, were formed on reflectors, such as 
aluminum, and opening is further prepared in a reflector. In such a case, for example, the laminated 
structure in which, as for the dummy pixel electrode, the transparent electrode was formed on the 
reflector with which opening is not prepared, or a transparent electrode can be made into the monolayer 
structure of only a reflector where opening is not prepared without forming. Also in this case, 
coincidence formation of a pixel electrode and the dummy pixel electrode can be carried out, without 
increasing a production process, since what is necessary is just to change the pattern configuration of 
the mask of the part corresponding to a dummy pixel field at the time of a reflector formation process. 
Furthermore, it is good also as the shape of same matrix as the matrix-like light-shielding film arranged 
corresponding to a display pixel field in the configuration of the light-shielding film corresponding to the 
dummy pixel field on a color filter substrate by using the electrode of protection-fronrHight nature, such 
as aluminum, as a reflector in this case. Thereby, the optical leak from the back light in a dummy pixel 
field can be shaded with a matrix-like light-shielding film and a reflector. 

[0081] Moreover, with the operation gestalt mentioned above, although the TFD (Thin FilmDiode: thin- 
film diode) component is used as a switching element, it is also applicable to the liquid crystal equipment 
which prepares a TFT (Thin Film Transistor) component and drives liquid crystal. 

[0082] (Electronic equipment) Next, some of examples which used for concrete electronic equipment the 
liquid crystal equipment mentioned above are explained. 

[0083] (The 1: Mobile mold computer) The example which applied the liquid crystal equipment 
concerning the 1st operation gestalt to the personal computer of a mobile mold first is explained. 
Drawing 1515 is a perspective view showing the configuration of this personal computer. In drawing, the 
personal computer 1100 consists of the body section 1104 equipped with the keyboard 1102, and liquid 
crystal equipment 100 mentioned above. 

[0084] (The 2: Cellular phone) Next, the example which applied liquid crystal equipment to the display of 
a cellular phone is explained. Drawing 16 is the perspective view showing the configuration of this 
cellular phone. A cellular phone 1200 is equipped with the liquid crystal equipment 100 mentioned above 
with the ear piece 1204 besides two or more manual operation buttons 1202, and the speaker 1206 in 
drawing. 

[0085] (The 3: Digital still camera) The digital still camera which used liquid crystal equipment for the 
finder is explained further. Drawing 1 7 is shown in [ connection / with an external instrument ] simple, 
although it is the perspective view showing the configuration of this digital still camera. 
[0086] To the usual camera exposing a film according to the light figure of a photographic subject, the 
digital still camera 1300 carries out photo electric conversion of the light figure of a photographic 
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subject with image sensors, such as CCD (Charge Coupled Device), and generates an image pick-up 
signal. The liquid crystal equipment 100 mentioned above is formed in the tooth back of the case 1302 in 
the digital still camera 1 300 here, and it has composition which displays based on the image pick-up 
signal by CCD. For this reason, liquid crystal equipment 100 functions as a finder which displays a 
photographic subject. Moreover, the light-receiving unit 1304 containing an optical lens, CCD, etc. is 
formed in the front-face side (setting to drawing rear-face side) in the case 1302. 
[0087] Here, when a photography person checks the photographic subject image displayed on liquid 
crystal equipment 100 and does the depression of the shutter carbon button 1306, the image pick-up 
signal of CCD at the time is transmitted and stored at the memory of the circuit board 1308. Moreover, 
if it is in this digital still camera 1300, the video signal output terminal 1312 and the input/output 
terminal 1314 for data communication are formed in the side face of a case 1302. And as shown in 
drawing, it accepts to the former video signal output terminal 1312 at each, a television monitor 1430 
accepts the need again at the input/output terminal 1314 for the latter data communication, and a 
personal computer 1430 is connected. Furthermore, the image pick-up signal stored in the memory of 
the circuit board 1308 has a television monitor 1430 and composition outputted to a personal computer 
1440 by predetermined actuation. 

[0088] In addition, as electronic equipment, the personal computer of drawing 15 , the device equipped 
with the video tape recorder of a liquid crystal television, a viewfinder mold, and a monitor direct viewing 
type, the car navigation, the pager, the electronic notebook, the calculator, the word processor, the 
workstation, the TV phone, POS terminal, and touch panel other than the cellular phone of drawing 16 
and the digital still camera of drawing 1 7 , etc. are mentioned. And it cannot be overemphasized that can 
apply the display mentioned above as a display of these various electronic equipment. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline representative circuit schematic of the liquid crystal equipment in 
connection with this operation gestalt. 

[Drawing 2] It is the top view of the liquid crystal equipment in connection with this operation gestalt. 
[Drawing 3] It is the sectional view of the liquid crystal equipment in line A-A' of drawing 2 . 
[Drawing 4] It is the sectional view of the liquid crystal equipment in line B-B' of drawing 2 . 
[Drawing 5] It is the partial enlarged drawing of each four corners of the liquid crystal equipment in this 
operation gestalt, and the physical relationship of a light-shielding film, a dummy pixel electrode, and a 
pixel electrode is explained. 

[Drawing 6] It is the top view of the array substrate of the liquid crystal equipment in connection with 
this operation gestalt, and is drawing for explaining the location of the light-shielding film formed on an 



-18- 



array substrate. 

[Drawing 7] It is the top view of the color filter substrate of the liquid crystal equipment in connection 
with this operation gestalt, and is drawing for explaining the location of the light-shielding film formed on 
a color filter substrate. 

[Drawing 8] It is the partial decomposition perspective view of the color filter substrate of the liquid 
crystal equipment in connection with this operation gestalt. 

[Drawing 9] It is the partial expanded sectional view of the liquid crystal equipment in line C-C of 
drawing 5 . 

[Drawing 10] It is the partial .expanded sectional view of the liquid crystal equipment in line D-D' of 
drawing 5 . 

[Drawing 1 1] It is drawing explaining the physical relationship of the pixel electrode on the array 
substrate of the liquid crystal equipment in connection with this operation gestalt, a dummy pixel 
electrode and the data line, and the scanning line on a color filter substrate. 

[Drawing 12] It is drawing explaining the structure of TFD arranged on the array substrate of the liquid 
crystal equipment in connection with this operation gestalt, the data line, and a pixel electrode, and a 
sectional view [ in / drawing 12 (a) and / in drawing 12 (b) / line E-E' of drawing 12 (a) ] and drawing 
1 21 2 (c) are outline perspective views. [ a top view ] 

[Drawing 13] It is process drawing (the 1) explaining the production process of the array substrate of 
the liquid crystal equipment in connection with this operation gestalt. 

[Drawing 14] It is process drawing (the 2) explaining the production process of the array substrate of 
the liquid crystal equipment in connection with this operation gestalt. 

[Drawing 15] It is the perspective view showing the configuration of the personal computer which is an 
example of the electronic equipment which applied the liquid crystal equipment concerning an operation 
gestalt. 

[Drawing 16] It is the perspective view showing the configuration of the cellular phone which is an 
example of the electronic equipment which applied the liquid crystal equipment concerning an operation 
gestalt. 

[Drawing 17] It is the perspective view showing the configuration of the digital still camera which is an 
example of the electronic equipment which applied the liquid crystal equipment concerning an operation 
gestalt. 

[Description of Notations] 

10 20 ... Transparence substrate 

30 ... Sealant 

40a, 40b ... The 1st light-shielding film 
40e ... Frame-like light-shielding film 

41 ... Frame-like light-shielding film 

42 ... Opening 

45a, 45b ... The 2nd light-shielding film 

46 ... Metal layer 

47 ... Insulating layer 

50 ... Liquid crystal 

51 ... Data line 

52 ... Scanning line 
66a ... Pixel electrode 

66b ... Dummy pixel electrode 

67a ... Pixel 

67b ... Dummy pixel 

70 ... Dummy pixel field 

73 ... Path clearance field (boundary region) 
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74 ... Display pixel field 

100 ... Liquid crystal equipment 

110 ... Back light 

151 ... Dummy data line 

152 ... Dummy scanning line 
1100 ... Personal computer 
1200 ... Cellular phone 
1300 ... Digital still camera 



[Translation done.] 
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20 ^ ^©StrfHStRttt, tulBm@ r ©*ulB^3atl«t-S5 • 

^twtt, .■t*i,b«riB*'frto*TStnE«a©fwa«iafi* 

[0 0 3-3] ^m<oZL<DX^>tj:m^i.inti, 'y—fly 

-/w«-i:«fii4:SrBf3e©IWBl**JV^-CfHt*©-C, *K 

©««3t*»lll=*si^-CI4; V— /PWt«»£©IH]M« 

30 yufl-©rti»aj*-ejt5^$*i,-cv^*:. /^©rt 

■Cixtf. m^3fe#^S©*«Ert K*Ht45 4 kA'^ir 
■ Sriai?t&-{c«ori*5x-#5 e S.©*i-«) v Biffirt©* 

;w*t©rti^95^fc*«**§BlcrS]^oTfcS-^(oggfit 
' -'rt©««ttai*i-5£«3JS«19, S*««©'^»«tt:* 

«ffii:©WH:Bf3e©IEK«rK»t5©-e, HBBrt©*^ 
40 ±-5**tf bSrKJh^Sfc*}^— /v-*t 

©rt^^b^^^SStlfiJ^oTfcS-t^lEEBIWrt 
SrX^StMf^Jsv^t;- H*fH«©^JB»©«3t««- 

•^c-f-2> r. t^-C# 5-. ■■ JEfcv WM-t 'Xs—Atth ©K©J1 
ia^tm i iS^KS^ 2 s^jgsriasi-^ 

9, Sffi^JBSBfc*5tt2f^Ji5.ra6«*fcf4JI52*«fc» 
••"■ftbtElSSiiX'y^.?^ K*if©BRW#a*»feBM* 
*ix-5*©3&fctV*WJl^-5-w-^^^#,-**p B pffi'SrlSl- 

so .. [0 0 3 4) ±56fClE«fe©m^^3Set-*5V> 
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-c , surest i g%0t$ it ttBtirem 2 at*Bi©'> < 1 1 

;©J;5t-> * l i£3t)8£*fct4Sfl 2-jtot«0'»ic< fc 1> 

•H8W©3ako»ti]-.- («»*4NBi» £*T, «l~0. 
;1 4S?m^"C-*«W^J:.S«ft3t#3Slto-«li: LT© 

[0 0 3 5 ] tt^s^Scoan§^ffl5[H]?siiix-fc?.o .. 

m 2 tt«ft3S1I©*tt&¥EB"C;i!>»> , i/-/WRXfim% 
M©tt11BB«*r»W-t:SEB-e*><5. 03 »402 ©*A-. 
A' -fc:|stt*ttfi§S«©*ri507»;fc5.. 04(40 2©;$ 
B — B ' KS3tt.5«*$Slt©l»ffiBI"ea!>S. -H-5 ttttft 

»«©B3i«-tivP*t©»^a;*ia-p*?).s ^3 
5. 0 6 .ttXiU-f XtfO^KH^fc!!? „ : -T W<£«±K: . 
' 7»4; *v— 7vfA^£;&©¥ffi03?#>.?K #7 — 7-f 
BtfeSi 0 8(4, Hy-y 4 >\'*W&l<D&friim$m.i 

m?<*bz>. . m 9 f*, .,h 5 ©iac-c> icisit.z>m&&m.'. 

■■; ©^J£^:»fB0^*>5oi^Oj4,.s05©i»D-D' . 
, fc:i3»*5«a»*©ffi#ifc*»fffi0-C*>ai-- El 1 1 14s . 
«ft»*©— A*»}t*J^.*»^M0-C*>o-C, T ^ 

* 5 . : . 0 I - 2 (4 s •■• 7 Wf S*g± t£ S2B £ 5 T F D , 7* 

-*mRxmm9M<omm*mmttmT?*>.y>, m 1 2 

(a):tt¥IS> 112 (b.):f4012 (a) ©i&E- 

4 : r.Evivted3« 5 ^005*50-1752* C c) af4«t»S^SEI^*)-.i« 
5„ 01-3Xtf01-4:tt7:W»E©at5txe«:ttlW-i- 

. [00 3 6] S1\ tt*««©«»fc'o^TKWi-<5..'- 
[0 0 3- 7 ] 0 2 - HI 4 5 iSy iKASlS l 0 0< 

[0 0 3 8] Rfi-fe/n±, 9r£oHMt«iV>^et'' 

3 Ot,;-MS«l 1, 2 lAtfV-T A4f3'04dJ;»)^ 

O't, #7 — y4)\<ZW& \ 1M,7W»2 1M 

— *J-<Dffl3feK9.0SO ? 9 1 ir*>b.«^$ix-Ci>5o 
16^tC*SV)-Cf4, ISI5 0 t VX ?*0mi2Ci\<D*-? 

■ • : '^7i;-;>r l ,.7 :; " 

[ : 1 O!0-3i!9 ]f;/<j/.-^9-l' K 1 S OAfrW&'fti&mZ&iZ- 
mas; bT6B0 #*t^C t "> 5. * * ^HTh^iifeO'f*-;^^ 
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tfc57y^i 1 1 is I3i.'!)7^^i 
I6t„ ifcifc^ 11,4, 7° !)'XA->- K 1 15, wM'y 
-Ml 2iA^M$Jx5. '<y??-f f 1 1 Qfrh 

[0040] 0 2lc^H;«fcM^ #7 — A-?glEi 
l&l*7;wa&K2 1 (4, ^X^fcttfiBaS bfc^, -t 
;h^;h©$!*R©— ia#« 0 W Lfc^cffi t4cT^5. * 
7 — 7 -4 Asf-.&fc'l l©»<9,ajb#|51 1 a s .7 ; WSfi 
2 1 ©3g*J ttJ L^H5 2 1a \Z.\%^%ti^h<OWfc±.\Z.M]fo 

.[0.04 1] HI l \^?MrX 5Jc, 1 0 0 14, $ 

. .'i,m@t lt, ■mwt.om.i&Mt i^x^&ms 

-^5 1 ^IJ^I^] (Y*Ifil) }^^$*VT^5, 

2-.I4, ,±^L^*.5.^7^/V^:*«-t^Bea$ 

,.$it5..,-*, #9 f -^*&5.1.fcf4^^ yff-Vitm-h 
L;T©T.F D*T- 5;:6.?T7> r UT®^«@;6. 6 ^«55«Jfc 

v ^.ux*5 9 > r. in h &y*- * M 5 1 x t f p.*^ 5 6 
JBcXmM^M 6 6t4±xg Vitf i>.-Y IS'iipESSn, 

i4, • nm-t&M^MRxmm^m-. -.m.fe 

[0 0 42] *Hlfe^«|fc:*sit5^^ai.0.0»4, HI 

^ 7-, o ^mmm^. sti* v ^ji . 

.^©^b-CV^^^^Jb^S-^fei^O'feV^ofcWiR© 
M#*r6]»4, 0 2*r0 2 i m* i i3^EP* s «i;3fe*:0ffi±, 

, [ 0 ,0 4 3 ] at^I®*^ 7 4 f4. v 4«t?0*tU 
tcmmm^ b, **laH*^.60*#»**ih'XV^* 
'.ffl«T$)5v7V4i^2 lffirtfc*5V^Xf4, i©*^ 
"■,0»0«tt:» *^©*mW^ffl^tctB^i-5 0 ^^pf 
7 4 ©*±^5 5-©-a*HSifc J- *3 F*J0i4S«ft f,^ 
■C0*$Jl«^»«B7 1 ^14, PH££*^-r*tIf*^U 
^^^Tl/^t.©©, — 7-f/^SSl 1 ±izMf& 
.^tl-tm3i&%m;t bT©0«sRJfctit4-.p e ©-«B-e 
*>Sl*90aS3t*B5-4 0 d }C4 19 , ft$m 7 1 ttfl|fcih,ai3t* 

.jjMl t rj&mX&t te 4>.lciB**vT.0.^^iv5.0^fecW 
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BfcSffi±fcR*£*i,5BBf±, -^0W»lcJ:*)H**t 
fc6«itNa*3;Hatf»*^B«7 2 
[0 0 4 4] ^5--HJH««7 0f4» H±,-'A*li— A 

fcKfc««fctll£i"-*-5. 7WiS2 ilrtl:*^t 
tfu r.©^$'-BB«Btt» '^5— BBB*#JI3j«$;h, 

7 o (4. m^mmm® i 4 ; stboj: 5 £>*t"c 

fcB«'£;ft5*BB>y— TFD*^ H^mffi 

9 M'^BBfc^fci^rViV r. ©^5— M^ictt^ 

B*«*i"R«tefit** s '*£&*iT'S. ^-5— 
7 0f±; ^B#S&7tB4 0 e©— B^fc3#Bj&3tB4-' 

[oo4 5] ^!)77^i«!' (mmmm 73^ m 
±; ± v ic a 4 *ufc m* s v -> 5 m 

©B©$fl$&-ifi r©««tettBBtt»J*3;h.-C^!fe 
IIJfe^fi»C^V^TttV'^ y T7>'^IB^- (B22BB) £0 

•«» 1-^it?*>^5:'"— BBHB7 (yoff-mtkv— /v*t3 ' 

0 i'©'EgBS: 3 0 • 0 n m k Lfc. ^!/77 V^fgilE (JH 
52218$) 7 Ste^S — H^^c7 0 ^HtfJ:5^ffiS*- 
.5 ( -f!l75-^»j (Jlffl^) 7 3 }ct«7fc 

•«V -jri'*3te«4*0 a ;&04 0 b •"ttBlfc/J&T** 9 ft* 
:£v462-B3teB4 5 aM4 5 b (B±* 

9 &'BB#) t ** h tfa; -'B 1 asjtffli 40a#tM0b 

-Ctv5 o ^2«K4 5aS % 0!4'5bli; TH"StS2 

3 0(4 S ^lig7tSl4 0 a'M4 0 b ££2<£%R4 5 
a&04 5 b 'fcj&»£>Jii:5«3teKS:H5 ± SWEBSiV ■ 
)&7teB©^B3p'f4S''<-/i4t aoorttsstl^ot^ 

[do 4 6] 7KiSSW7-7^;^i 

[0 0 4 7] 0 6t/TtJ:'5l^ 7WiS2 1tli, : 

v'-vM* 3 o t ^ 5; — BBB% 7 o ©#Bg& k <r>m<vt ; 
y77>^ -()BiafmjE)'"7 -a-©— Bfc.- i2i». 

■4"6-'a*JJ:tF4-5 b'MEBSivC^S. £2j£3fcJBl4 5'. 



(8) 

-ISX% 7*~^*mk&¥ft\ZMf$:ZflZr. *fc, |?2 
&7fcB4 5 a %.Xf 4 5 b tt, — g&* 5 v— 3 0 

9-a-oTcvs. 

[0 0 4 8] 0 7^-f J; — 

1 T-ti\ /VW 30t $f 5— MMWE 7 0 o^tftA t 
WR50^!I77^H{ (B&BB)' 7 3©-Bte, ffi 
li&7fcffi&4 0 aifci-TJU 0.b#BaeSix-Ct^3. 
?feB4 0 aXlM 0-b"tt,-W-**ihfc»***LS«i 
:RB3fc»4 0 e JMtuejXStlXt&Vs IB— SIS 

«5yi4 0'a-&tF4-abi±; -(J^V-^a'OiSft 
9-&oTV^5. -^fc, -W&&i*Mt7 2ie:>itj^i-577 7 

■ — 7 /w^ StS 1 1 ±1- ^5Bi"5 * y k 

mWtiJtT&KWkA 0 e tm— 3Lm-C^J*$tl/TV>5. Ill 
Jt3te«4-'6- 8104 0 b , «UltiK3fcllK4 0 e, -7h!)^ 

$tvT*J 9\ 'Mx.ri 5 0 ~ 3 0 6 n mgl©)| $ 

20 f0 0'4 9]'*lc;: ^5-®*< ■ Bffi±^HiftS:**i- 
5W#, : JB-iaBtBl4 0aW4 0"b\-«E2a3t«4 5 
a'&lM 5 b ^©•f4BM«^oV\^|g5 ^ffll/^Tlft!qi- 

«iTf , «»; ? 'Sf*-e-.7-* tt-t©'rtf)5Sr eifeidiii^: lt^ 

- - 4^0;a«&^5--4 O.^b ^>^:2 iSl^)K4?5Ka^^4 - 5-ib • 
30 '^«7t^(4, ^5 -Wmtmj&ZftK:* S -M^W^Sr 

• <5 y 5 -B* Ki H: » r B<j3zE L fc i 5 fc'**B*tfil* i R* 

[0 0 5 0]'W: > 7KSfi2i©iJ|l:o^ti9 
~I3 1 2 Srm^TUi^i-So 1 'H 11 fcfew>T, TF 
40 T>m*&1BiWkVXffl^VX^Z'o' ft. 09.^012110 
• Icib-^tli; Tilllg6 1 ttia^&^B&L-TV^So 

[00 5 1 ] 7H'S«2 1(4, ^7^*^©SK«t5 

2 0 ±(C V 'q&L<D% 2 f&mk LTCD-r-^i® 5 1 % #X 

llCl»lgjit4TFD^5'6, TFD 
B^'5 eSr^U-C^— ^*5.1-4:*«W^S8Ki-«B* 

■ W6 6a--(BM±« M9i<Of- 
■ " ^ B 5 1 4r#Etf± 5 Id-r- ^ B 5.' Ft B&¥tf iciEB $ H 

fc^2@£Bi: LTO^^-t'-^BI 5 laf-^iSS 

i *fcf4y$— r-^Bi 5u ■hwxm&mtztfs 

so ^S-TE 1 : 5 .6 Sr^> LT 
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mtz ? 5 -m^nm 6 6b (mi i.±> r*iUfr®Bx 

tlfebtuTEl^:) ftMf$.£i?iXffi}8.£ft<X\,)Z> a ft, * 

t&mzivfa^z-mmwmhMi&znxtsio , r.© 

.fc-?K:3§2ig?fclS£4 5 aS : «4 5 bi!, .^-^^5 1 b >° 
B§S|i^(C^$^T^5o "5?*-* 1ft 5 lv&.t^S — f*— 
9*k 1 5' 1 ©-ffigBKttffiT- 2 5 l&U 5 3 : -5 1 . 
frXiSQ. Z<Dffi**frh,X-T-f'mmW)\Ei1&frb7*— > 

[o.o,5 2] ^$-f-M> s$-m&w* y^- 

T F D*^l±; f—9M.: H*«BXt*T. F N 

m. TF.Dmtt&nzhifx. ztit><om&^\,^xn 

mirjbo TFD3S^5 6^ |12 ? (a). v ;(b) 

(c) \z^&5\^.mmmiK2 : o<D$kmtef&m&Hit *» 

T&m 6 1 <D±\zM)&£intz.m l cOTF DSl^-5 6 aS 
• Xff&2-<D T. F 5 6 b frb ft Z> 2 OCT F D*^-^ v 

itiot^ , ^W5B a:c k - t o-B.a c kilt : 

*UTV*5. T*Wi6lHU «RJxtfJ*$ 5 0~2 0 0 nm 
SA^iMt^^^/t'' (Ta 2O5) .tJ:'0;tfl**tl-t 

. ' -v ■ !•:• •=• • • 

v>[ 0 0,5. 3-] ^ l^ T F,D **-&fi?a«iMJ$JR 2 © T FD..v:,..> 
3H-7- 5. 6 b tt, 1 1MI6 2 t\: :©f.l^Sl6 2 30 

•• <Dmm\m&£frtmmmQ 3-tt m*m 6:3 ©«ffii- • ■■ 

jE^KffilSll>XMj&£tltt%l2&mm>6>-4 a y :-6 4bi 
tCi-o-C^^tuT^SVi^ 1 6 2 

0~5 0 0 nm„ Z\Z\Xl*2 0;0 nm.gSCT' 
a |M>:T.a^M, - - trf** ^9 M9 

-|&KSMbifcfcJ:o-C!&l-£JRJi6 2©*ffi*BMfc:- ■ 
t^riiao -Cf^ $ tltiW- £ ^ 1-. 0~ 35n m©S£- 
■fcf^ffl'. (Ta 2O5). ^*>5. ^2tll6 4a > • 
6.4'btt, «A.-tf^.o , -A (O r),^i*t ^ofc^JRM^- 40 
J;oT5 0~3 0 0 nme«©»£fcJ&*3*Vt^5<,- 
JB24fc*Jl6 4 all, tOjtf-^i54 ! ©f 3|5 
1 c-i*-!>^«l*©JB2^ilS6.4rbtt»(«I:TO (I n 
d i urn T, i n Oxide) ti)£k V.ofcgiii 
3 WJHWi 6 6 a KS8*.S*tTV>5. 7*-*$ 

5 1 l&M&Z .fciaWfK:»j**JifclB 115 1 , 

a' .£ ; {$*K 6,3 tfia^X'S : -?^ $ jT5feM2^5 : 1 b 

[00 5u4 fc^Xpfco* UB#it5tev 
«4 5- a^tJ 5 4 S b ttv 7*— ^jHT 5>k ; :i*§f|T.fc » «?• 



/5 

9&5 1 ilD-iaX'^^tuT^So J|2 
ffiyt&4 5 aM4 5 bfi, f*— 1 ©£§ 1 jf i |r) 
B#lw^J5fe$^fcT aWj&»e>fc5£*Ji4 6 r©£Jg 

146 ©^,ffi£§ 5 J: b \zm 2M 5 1 -b h mmdmi$.& 

frltmc?^* W (Ta 2 0 5 ) *»6>*5lfel»S4 7 £ 
*»fe®J**4>T^S. *2Jt3tBt4 5 aS 

t/4 5 bco*®$r|fei^14«bi-S^ ii-J:9. 

zM^ntm2mftmtni/3-h<D.&±z®±irz>z. 

[0 0 5 5] JJcfcv *5-7-f^.S|Rl l©»afco 
V>T, IH8~glia : SrfflV^TSiKi-5. 

[0 0 5 .6 ] 5-7 -f l.l tt, ii^^flh^ 
fe^5SMK«Sl Oi:, SpSff.l O JbKiaa^ixfcSf 
|«»4 0 e , :-7 h y ^^S3tM4 ISO'S 1 X 
^Oa'SMObi, iil,e>©3iJtJK±^^^;^tb 
fcR, G, B*».bJ&5JP$ l~2,(im©A7-7-f;^ 
4 3aS^5-*7-7-f^4 3>t> itbb7J7 
— 7.4 /v^ S U 5 ^ 5 — * 7 — 7. 4 >V# SrS o T*^Bi^ 

7 4 & t**r-?.— W*G5« 7 0 KTfcJ* S : iXTfcJ» ^ 0 . 
5~2 nm<p,3r— = — h^ g 8 3 t , *— >^— = — h 

.is 3±»c^$nfcttss<p?if*t©m 1 imfcuto* 

..£Jft5 2*tJ»^5— jfe56^1 5,2i v iJxfe*ME»5 2 
15 2 Sr«oT*g?W#.«« 7 ARXt 
■>? 0 icJKdt^^EMlMI 8 2 1 *»e>«j« 

-7-fM 4 3 b-fcttv -t©rtlfPSr^T^a*Tlll^U 

[ 0 0 5 7] igisioTWrJ: -v. h y.^i*«ayfcjit4 

' 1 — 7 </^ 4' 3.-a tEMJCS. b fcM 0 4 2 Sf 

. * s t-&»*ti.*o.-CV^5. MP.SI54 2 l±, i 7 : H'SS± 

jrtx>/hft<jBrtt*tt"rv>a...**!v-H8,'^?ii i^t: 

■f-.i 5 jtSi^ 5 2RW 5: -jt^ilS 1 5 2 (Hill 
Jl, ,^-C*m^) tt. #7 — Z.*.$LX}i?% — 

— 7^4 3 btCjttfSbT, 7HiS±W7- 

1 ^^5-^.-^^1.5 i-feSEiSi:SJ;5»cBa 

'a$*>T^5c *Si^5.2A?J ; ^'5-**Sll 5 2©- 
••SffifEBKt±*?-.2. : 5.2B:t*3 5 2 ^J*$tvC*5 1) , rix 

.^^5v:lfc *7-7^;^Ml l_bKtt, ±x6 
.bfc.J- 5{^liffi7t«4,0 -aS.t/4 0 b-^ v -*3te»5 2 
l; 5 2Wfll:K^T^5, 

[o ; ;o 5 8] *mMMmz3svzmik%im\zte\,^xi*. 

>SkmM6*6/ai* ^Ji^^ifflmmM6?6:b?irs 
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. 5 2 4fctt*'5-*3tEil*l 5 2 
7WSfi2 1*jSaLT, ^5 0©Il:AltLfc 

[ 0 0 5 9 ] ^mfe^lCjaVTs J£k6 L7i<£ 5 

ftUTa^^BEiPM^W. ~ ®|{t11®6 6 

a t^fi. y u— &m\c**i'W£&*&b'VxWik1Fi£ 
ftt'i «t 5 teHMMt-S-**?*-*** 5 1 « -7 f - 
^i6Si 5 i.triffLT^SJxS.-'^?HnttM« 6 b 

t *j tf 5 mmmm tmm^mm^mm ztitzmm 
m±Km&wmytmtf]&f$.&tiTi,^<Dx\ z.<omt^ ™ 

[0 0 6 0 1 t£3fe©«5aft#^fiK*5V'>Tfi, V— 

-fc a sa^t* b £BSib1-5 ftib; v-/wfl-©rt*»*> 

Twit.'" " • • : ' . 
[0 0 6 i] r>uc*tU *&m\tis\,*x\Z. v—/i4t . 
^^5-il*^t cDK(cFTi£cD8g«t -(^HJfi^fil^is ' 
'tt&*-y-T?>'afm (J13ata«)-)- SrRttS'OT, Si 
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[0 0 6 2] KtC, *«W^*JV^-Ctt, V-A4f*^S 

%-fZ> r b » *5<iBitt©(ST'«:«i«'f-a ^i^t 

*fa*t**>«. :«)^!)77vx« (nam*) fc^ft 
*K»jfti;-ct>J:vv ■ : v 

■ [00 6 3] 'Hit. *H*J»»JE*S.V>T tt. 'BO 2 fc^f* 
" Ji-5K, Jgl'it3ttjK4 0aSU?4 0b't> IB23S5fcJBl4 

5 a&tM 5 b "itti. spffiWfc*-C, ■BW5J:5^ J tlx 

b-m 2 agyit t ^a/«c •? -g- 5 ts«^^ i> s & 5 k: . m *. 

[0 0 6 4] {tt'ft£tt0gti&&&) ftfc, "iSfi©** 

• 4Sr^v^-tiftM-r5o y^-^^m. ^5 

.R^TFD^il^l— JMX'WJ8.£1X%<DX\ 

mmmm. TFDm^m^tfx, r 

Hb<Ci«36*|fefcoV^-ClftMi--5. 013X^12114 
lis *iv?ixT-u>fK«o'»a*ifeSr^±eWfffiBI» 

[0066] *f,.Bl 3 fc*^-C\ ■ T*l*#J*ie 
(a) tftt, J©gtt©aWS«2 0O*B^T-alMk 
-e«;tff, Ta 2 O 5 Sr-*** *fe*iUXTii 

6 1 -, ••' 

[0 0 6 7] fH 1 ^JRg^jEfeXS (b) tC*5^ 

■ y 4&ffi&m^x j r~-*M5, i <Dmi*m.5 i a\ ^1^ 

JRS6 2, 'St«IS2a53titb-|BST?.*>&=&JB»4 6SrlD 

B*mji?j«-t'-s.»-ro t ©s ui 5 1 a 

■'■bmv&mme 2 btey'y'yvn&sx^tetfr^x^ 
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[0 0 6 8] mmmi&i&TM. u) k&^-c, x 

»«SMfc*&a«rfTl'\ 7*-#i*5 1©*1J15 1 a<7>S 
E> jlS.l &JMI 6 2 <DgtE&t*fe£IJI 4 6 (£«3aCffe*. 

t), X-^i^5 1CJR2-JP5 1 1) &&S&iHK, f&l© 
TFD**5 6 a W!2.©TFDif 5 6 b (DifeW 
6 3, S2«»4 5 b(Dl&mm4 7#J#&iStl&. Z. . 
CDX*l(-.£ 9* &Jgg4 6<D^ffiSr*fe^S4 
^2iffi}fcJBS4 5 b 5 l-s v*— 'o 

t) , ■& 2 SrS'J t^tS IflSrSS: 5:i*<« 
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